Better science with human cell-based organ and tissue models.
At present, animal-based models are the major test systems for assessing the tolerability and safety of chemical substances for regulatory purposes, and also for pivotal efficacy testing in pharmaceutical development. In spite of the high genetic similarity between many laboratory animals and humans, animal models are very poor predictors of human health effects and pathophysiological processes. Thus, models and testing strategies that are more relevant to human biology, are needed for these purposes. The best predictability is achieved with human organotypic models that mimic the microenvironment of human tissues. During their development, such models have to be characterised at the structural, genetic and functional levels, and compared to the respective human tissues. Their predictivity should be confirmed by using known reference chemicals with corresponding human data. The use of these methods in safety assessment and biomedical research, combined with the knowledge gained of the underlying biological processes on gene and protein expression, as well as on cellular signalling, will ultimately lead to better human science and animal welfare.